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Introduction

This report presents part of the work undertaken by the U.S. Geological 
Survey to evaluate the mineral-resource potential of the White SuXphur Springs 
1° x 2° quadrangle. During the summer field seasons of 1977-1983, 1108 new 
gravity stations were established in the White Sulphur Springs area, 
Montana. The White Sulphur Springs quadrangle encompasses ten counties, two 
national forests, five mountain ranges, and two wilderness areas (table 1) and 
covers approximately 7000 sq. mi (fig. 1). This report presents the principal 
facts for these data.

Data Collection

Gravity observations were made using LaCoste-Romberg gravity meters G-550 
and G-235 and Worden meter E-134. The gravity stations were referenced to the 
U.S. Department of Defense (DOD) bases at White Sulphur Springs, Harlowton, 
and Helena, which are part of the International Gravity Standardization Net 
(IGSN-71). Additional bases were set by the USGS and tied to these primary 
bases, and their descriptions constitute a separate open-file (Bankey, 
1984). Gravity loops were started and closed daily by making repeat 
observations at the bases. Access was by helicopter and ground traverses into 
the roadless areas and by vehicle along highways and secondary roads outside 
of these areas.

Elevation Control

The survey area is bound by lat. 46°-47°N and long. 110°-112°W. The 
station elevations were obtained from benchmarks, spot elevations, and section 
corners on 1:24,000-scale and 1:62,500-scale USGS topographic maps. The 
uncertainty of elevations based on benchmarks is assumed to be 0.5 ft. For 
spot elevations and section corners with elevations in black, on 1:24,000- 
scale maps with a 40-ft contour interval, the uncertainty is assumed to be 
three ft . At a density of 2.67 g/cm , this elevation uncertainty translates 
to a maximum uncertainty in the Bouguer anomaly value of 0.18 mgals.

However, errors in the estimation of terrain corrections give rise to the 
greatest uncertainty in Bouguer values. Computer-generated terrain 
corrections in mountainous areas are generally accurate to within 1 mgal.

Data Reduction

Computer programs existing on the USGS DEC VAX 11-750 computer system 
were used to obtain principal facts and terrain-corrected gravity values. A 
program written by M. Webring and R. Wahl (USGS, unpub. program, 1979). was 
used to reduce gravity meter-readings to observed gravity values by 
calculating and correcting for earth-tide and linear meter-drift. The 
theoretical gravity value was calculated using the 1967 formula of the 
Geodetic Reference System (International Association of Geodesy, 1967). 
Mathematical equations are given in Cordell (1982).

Complete terrain corrections were computed using a program by R. H. 
Godson (USGS, unpub. program, 1978), correcting for the gravity effects of 
terrain from each station to a radius 166.7 km away using the method of Plouff 
(1977). Godson's program also calculates earth curvature corrections and



complete (terrain-corrected) Bouguer anomaly values. These computed terrain 
corrections use mean-elevation data digitized on a 15-second grid for 
corrections from 0 to 5 km, 1-minute terrain data for corrections from 5 to 21 
km, and 3-minute terrain data for corrections from 21 to 166.7 km. A density 
of 2.67 g/cm was used to calculate terrain corrections, giving the 
corrections and anomaly values listed in Appendix A.
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gravity study area.
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Appendix A

Explanation of headings 

Identification

Principal Facts of Gravity Data

sta id 

Location

latitude

longitude

ele

st 

Gravity

observed

theoretical 

Corrections

Terrain

Bouguer

curv 

special 

Anomalies

free-air 

complete- Bouguer

spec fields

Project name.

Gravity station identification number

North latitude in degrees, decimal

minutes.

West longitude in degrees, decimal

minutes.

Station elevation in feet.

State where station is located.

Observed gravity in milligals. 

Theoretical gravity in milligals.

Terrain correction, 166.7 km radius,

in milligals.

Simple Bouguer slab correction in

milligals.

Curvature correction in milligals.

Not used.

Free-air anomaly in milligals. 

Complete Bouguer anomaly in milligals 

for designated densities dl and d2. 

Not used.
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